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Abstract 

Background  Newly graduated physical therapists have high amounts of educational debt.

Educational debt may negatively affect job satisfaction, aspirations for professional development, and choice of work-
place setting. Research has not shown this association directly, yet it is conceptually supported by the Labor-Search 
Model. The purpose of this study was to understand the role that educational debt has on additional factors related to 
job choice in the Labor-Search Model.

Methods  Retrospective data were captured through the Virginia Longitudinal Data System (VLDS) for 12,594 licensed 
physical therapists within the Commonwealth of Virginia from 2014 to 2020. A fixed effects panel analysis, with 
inflation-adjusted educational debt as the variable of interest, was conducted to assess whether patterns of profes-
sional certifications, volume of work, workplace setting, and job satisfaction were related to educational debt.

Results  Educational debt was positively correlated with higher professional degrees (p = 0.009), the number of hours 
worked per week (p = 0.049), and expected number of years until retirement (p = 0.013). Job satisfaction was statisti-
cally significant (p = 0.042) and negatively correlated with educational debt.

Conclusions   Those with higher educational debt appear to have the habit of working more hours per week and 
have a longer time horizon until retirement. Newly licensed physical therapists with higher amounts of educational 
debt are more likely to experience this trend. Income and job satisfaction demonstrated an interaction effect on edu-
cational debt, such that those with lower levels of income had a stronger, negative relationship between their debt 
and job satisfaction, as compared to those with higher income.

Keywords  Retirement, Work volume, Income, Human capital, Job satisfaction

Introduction
Multiple factors affect the physical therapist workforce 
including supply of physical therapists, demand for ser-
vices, job satisfaction, and educational debt. However, 
the influence of these factors is hotly debated in the 
United States (US) [1, 2], and early career physical thera-
pists (and, ultimately, their patients) will bear the cost of 

these workforce conditions. In 2022, the US Bureau of 
Labor Statistics projected 21% growth of physical thera-
pist jobs by 2030 [3]. Conversely, according to a 2020 
American Physical Therapy Association (APTA) analysis 
of the physical therapist workforce, the supply of physical 
therapists is expected to exceed the demand for physical 
therapist services in 2024 by 10,000 across the country, 
with a surplus of 25,000 by 2030 [4].

The contradiction in supply and demand curves is 
due to several factors. First, an increase in the rate of 
development of new physical therapist programs has 
increased supply [5]. Second, the COVID-19 pandemic 
has had a mixed effect on the workforce resulting in 
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temporary furloughs and career changes of some physi-
cal therapists [6], while patient complications, such as 
Long COVID, may increase demand for rehabilitation 
services [7, 8]. Third, there is no accounting for physical 
therapists who have retired or left the workforce, which 
would decrease supply [1].

Beyond supply and demand factors, educational debt 
is impacting the physical therapist workforce. The US 
Bureau of Labor Statistics reported a 63% rise in US col-
lege tuition and fees, compared with a 21% rise in con-
sumer price index, from 2006 to 2016 [9].  A national 
survey of student physical therapists found that DPT 
students attending public institutions had over $103,000 
in total student debt, while those attending private insti-
tutions had over an average of $138,000 in total student 
loan debt [10]. Importantly, those that have student 
debt over $200,000 may not be able to meet their rec-
ommended loan repayment benchmarks [11]. Like the 
trends in the pharmacy [12, 13] and physician associ-
ate [14] professions, the physical therapy profession has 
realized gains in student educational debt while salaries 
remain relatively flat [15]. Further, the physical thera-
pist profession has far less earning potential than other 
healthcare professions, such as medicine and pharmacy 
[15]. Thus, the income to debt ratio for health profession-
als, and particularly physical therapists [16], continues to 
decline.

Educational debt is known to affect the post-profes-
sional aspirations of physical therapists [16, 17], affects 
life satisfaction [18], limits one’s ability to save for the 
future [19], and ultimately influences choice of work set-
ting [20, 21]. It is, therefore, imperative that the profes-
sion be aware of any impending storm clouds that may 
impact the physical therapist workforce as it relates 
to educational debt [2].  A systematic review of medi-
cal student debt found a significant association between 
educational debt and the pursuit of a higher paying spe-
cialty [22]. Another study found a significant correla-
tion between the pursuit of residency specialty selection 
based on earning potential [23]. These choices could 
affect long-term job satisfaction or the attainment of 
additional post-professional certifications or credentials. 
The present study seeks to fill a gap in the current litera-
ture to determine if higher educational debt is associated 
with seeking higher salaries, working more hours, differ-
ences in job satisfaction, and how these co-variates may 
relate to satisfaction with a physical therapist’s employ-
ment situation.

Conceptual framework
This research is grounded in the Labor-Search Model 
and Human Capital Theory. Human Capital Theory pre-
dicts that individuals will invest in higher education to 

build their own marketable skills, which are then used 
to solidify economic success [24–26]. This results in a 
competitive, “meritocratic” environment in the US [27]. 
Educational training, particularly the pursuit of higher 
educational degrees, professional training, and special-
ties, is a major way in which one invests in their own 
human capital to ensure a financially secure future [26]. 
For this reason, high tuition is generally not a deterrent 
for students attending college [28]. Rather, students are 
likely pursuing professional degrees in attempt to secure 
their economic futures, in combination with a passion for 
that profession.

The pursuit of professional healthcare degrees has been 
increasingly resulting in high educational debt for gradu-
ates [10–15]. The results of this debt will are seen within 
the professional workforce, but individual responses to 
educational debt will manifest in various ways as profes-
sionals seek to raise their own human capital [26, 29]. The 
Labor-Search Model allows us to predict the employment 
behaviors of health professionals, and specifically physi-
cal therapists, who have educational debt [30].

In the Labor-Search Model, the choice of whether to 
obtain or keep a job (known as “job choice”) is depend-
ent on whether that job promises a high enough “reserva-
tion wage” [30]. Reservation wages include a balance of 
both assets and non-wage amenities [30]. In the model 
presented in Fig.  1, assets include both annual income 
and the number of hours an employee chooses to work 
weekly. Additional factors, such as employee age, gender, 
race, ethnicity, and work status may also affect the bal-
ance of reservation wages, and thus they are included in 
the Labor-Search Model.

Non-wage amenities can include perceived benefits 
of working in a position [30]. That can include factors 
such as job satisfaction, work setting, and the number of 
years until retirement; as well as measures of professional 
development, like degrees and specialty certifications 
obtained. Research demonstrates that educational debt 
affects the choices one makes by influencing graduates to 
choose higher-paying positions over positions that may 
provide more “satisfying,” but lower-paying public inter-
est positions [21]. Additional cited methods of increasing 
reservation wages in the literature are through work-
ing more hours [31], pursuing specialty training [32], or 
working in a higher-paying setting [33, 34].

The Labor-Search Model states that if an employment 
position provides a high enough salary, a prospective 
employee will take that position, even if perceived job 
satisfaction or non-wage amenities are lower because the 
salary is high enough to raise the “reservation wage” to 
the allowable threshold [30]. The converse is also true—
some prospective employees will take a lower-salary 
position if it promises a high enough job satisfaction 
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and work-life balance. The Labor-Search Model is par-
ticularly useful for us because it also predicts that edu-
cational debt will negatively impact the “assets” piece of 
the reservation wage [30]. In other words, if a prospective 
employee has high educational debt, that employee will 
typically look for a position that provides much higher 
wages and be more willing to sacrifice job satisfaction 
and work-life balance for financial security.

We use the Labor-Search Model as illustrated in Fig. 1 
to observe the relationships between educational debt 
non-wage amenities within the physical therapist work-
force. The purpose of this study is to determine whether 
there is an association between educational debt and 
physical therapist work setting, work hours, job satisfac-
tion, and attainment of post-professional certifications.

Methods
We obtained retrospective data through the Virginia 
Longitudinal Data System (VLDS) [35]. VLDS is a col-
laborative effort that securely links data from multi-
ple agencies within Virginia to allow for longitudinal 
analysis of educational and workforce data within the 
state [35]. While we primarily requested data generated 
through the Virginia Department of Health Professions 

(VDHP), some data were collected through the Virginia 
Department of Education (VDOE). The VDHP provides 
voluntary surveys to licensed physical therapists in the 
Commonwealth of Virginia (among other health profes-
sionals) through their license renewal process [36]. Data 
on physical therapists are collected every two years. Of 
note, survey data are not consistent with a census of all 
licensed physical therapists in the state because licen-
sees may choose to not complete the survey. However, 
response rates generally range from 75 to 90% of those 
renewing a license [36].  A full description of survey 
methodology is available on the VDHP Health Workforce 
Data Center website [37]. De-identified data were pro-
vided to researchers on this project using random num-
bers to identify each person’s data over time in a way that 
did not reveal any one person’s protected information or 
identity. Tufts University IRB exempted this study due to 
it being de-identified, retrospective data.

Data on the physical therapist workforce were available 
for the years 2014, 2016, 2018, and 2020 at the time of 
request. Because we were interested in how educational 
debt was associated with both assets and non-wage 
amenities, the predictor variable of interest was the dol-
lar amount of profession-related educational debt still 

Fig. 1  The Labor-Search Model as conceptualized for the present study. Adapted based on the work of M Luo & S Mongey [19]
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owed by each respondent, termed Educational Debt [37]. 
Of note, this variable excluded educational debt that 
was related to the physical therapists’ pre-professional 
degree(s).

We included several co-variates that could reasonably 
be attributed to either assets or non-wage amenities. Var-
iables representing assets included income and number 
of hours worked per week. Non-wage amenities included 
the following variables: job satisfaction, primary work 
setting (categorical variable), expected number of years 
until retirement, number of ABPTS or other profession-
related certifications, highest earned professional degree 
(categorical variable), and job satisfaction. Job satisfac-
tion, an ordinal variable, was rated on a four-point Likert 
scale, asking the rater’s level of satisfaction to their cur-
rent employment situation (1 = Very Dissatisfied, 4 = Very 
Satisfied) [37].

We also included several demographic variables that 
might affect job choice, as predicted by the Labor-Search 
Model: age (divided into ordinal categories of 5-year 
increments), gender (dichotomous variable as defined by 
VDHP), self-reported race/ethnicity category (as defined 
by VDHP), work status (i.e., employed, involuntarily 
unemployed, retired), and year. The year data were col-
lected was added to the model because major historical 
events (such as the COVID-19 pandemic, for example) 
can impact yearly employment patterns.

Educational debt and income were adjusted for infla-
tion using the Consumer Price Index from January 2022 
[38]. The educational debt and income variables were 
logged to satisfy the assumption of a normal distribution 
and to provide for ease of interpretation of the results. 
Dollar figures for educational debt and income presented 
in the Results section of this paper include inverse trans-
formations of the logged values for ease of interpretation.

Though additional variables were considered at the 
time of data request, we considered the amount of miss-
ing data and the overlapping scope of the variables when 
choosing the final variables for the analysis. For example, 
there were several available variables in the dataset that 
considered the volume of work a physical therapist com-
pleted: number of work locations, average hours worked 
in a week, total number of hours worked per year, and 
number of full-time equivalents. The variable “average 
hours worked in a week” was chosen because it had the 
least missing data, with 13.8% of data missing.

Statistical analysis
Our panel of longitudinal data allowed us to imple-
ment a richer analysis than using a cross-section of data 
from any one year. We decided to run both: (1) a fixed 
effects and (2) a random effects model in a similar man-
ner to prior studies that have used retrospective panel 

data [39, 40]. Fixed and random effects models are ben-
eficial for analyzing panel data because they include both 
within- and between- effects [41], as individuals’ data 
is included over time. Another reason for our choice of 
running both fixed effects and random effects models is 
that they allow for unbalanced data. Data is unbalanced 
when there is not an entry for each person in the model 
for all years studied [41]. Physical therapists were likely 
to enter and exit the profession throughout the study 
period. Therefore, it was important that our method of 
data analysis allowed for flow of individuals in and out of 
the workforce.

Fixed effects models are particularly beneficial because 
they greatly temper the concern of omitted variable bias. 
Variables that were not measured, but that remain con-
sistent among a given person during the study period, 
are eliminated as possible confounders because those 
unmeasured variables are time-invariant [41, 42]. This is 
because fixed effects models assume that effects among 
individuals are fixed, or unchanging, and that they are 
correlated with the co-variates in the model. Often, this 
is too strong of an assumption for the data [41, 42].

Random effects models, on the other hand, allow for 
each person to have their own “individual-specific effect,” 
and the models assume that the individual-specific effect 
is uncorrelated with the co-variates in the model. At 
times, the random effects model provides less consist-
ent estimates than the fixed effects model [41, 42]. Thus, 
it is important to run both models and then conduct a 
Hausman specification test to determine which model 
more appropriately fits the data. The null hypothesis of 
the Hausman test is that the co-variates in the model are 
not correlated with person-specific error [43]. If p< 0.05 
for the Hausman test, then the estimates from the fixed 
effects model are preferred over the random effects 
model [43].

Data were analyzed using Stata 17 statistical software 
[44]. We planned to utilize listwise deletion for missing 
data (in which all observations for an individual at a given 
point in time are deleted if data from at least one vari-
able is missing) [45], unless more than 15% of the data for 
any one variable were missing, in which case we would 
compare the results of the analysis using listwise dele-
tion with the analysis utilizing multiple imputation. If the 
results of the multiple imputation were similar to that of 
the listwise deletion, then estimates from the model that 
used listwise deletion would be preferred, as it would 
avoid false-positive results [41].

Because fixed-effects models eliminate confounding 
effect of time-invariant variables, it is not uncommon for 
model results to eliminate some variables that do not vary 
over time [41]. Several of our included demographic vari-
ables, including gender and race/ethnicity, are unlikely to 
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greatly change over time. In these cases, the eliminated 
variables were assessed through descriptive statistics to 
detect a possible influence on the variable of interest.

Several conditions must be met prior to analyzing the 
results of fixed and random effects models. Among these 
are joint significance of the covariates, serial correlations 
within the time series data, and multicollinearity [41]. An 
F-test for joint significance was conducted in both the 
random and fixed effects models. The xtserial command 
in Stata was used to test for serial correlations, and mul-
ticollinearity was tested using the rmcoll command in 
Stata for the fixed and random effects models [46].

Once a model—either the fixed or random effects 
model—was determined to be preferrable due to provid-
ing more consistent and efficient estimates, we ran fur-
ther analyses to refine the estimates. First, we checked 
for non-linear relationships by squaring the linear, sta-
tistically significant terms, adding the squared term back 
into the model, and conducting an F-test for joint signifi-
cance. If the F-test found that p < 0.05, it was determined 
that the estimates for that term were more precise with 
the non-linear term added. We also checked for interac-
tion effects post-hoc.

Coefficients in a fixed effects model represent how 
much educational debt is predicted to rise based on a 
one-unit change in the co-variate. However, due to the 
non-linear nature of these relationships, we will rely on 
graphical prediction models to evaluate the relationships 
between educational debt and the statistically significant 
co-variates.

Results
The VLDS data contained 26,984 observations, which 
included 12,594 unique individuals’ data. Less than 15% 
of the data were missing except for three variables: (1) 
the annual income variable, of which 21% of data were 
missing, (2) expected years until retirement, of which 
24% of data were missing, and (3) gender, of which 39% 
of data were missing. Upon further analysis, all missing 

income data was from the year 2014. No additional pat-
terns were noted among the missing variables.

Descriptive statistics for the included variables are 
listed in Tables  1 and 2. Of note, of the 26,984 obser-
vations, 13,411 reported no current profession-related 
educational debt at the time of completing the survey, 
while 13,573 did report educational debt related to 
their profession. For those without educational debt, 
the log-transformed educational debt variable was set 
to $0. The median amount of debt owed by those in 
the 25–29 age group was $81,472.97, while the median 
amount of debt owed by those in the 40–44 age group 
and above was $0. The mean number of hours worked 
per week was 42.3 (standard deviation of 6) for those 
in the 25–29 age group and 37.4 (standard deviation of 
13.6) for those in the 40–44 age group. This data sug-
gests that early career physical therapists are working 
about five additional hours per week, on average, when 
compared to those 15 years older.

Fixed and random effects models using educational 
debt as the dependent variable were created for those 
who reported educational debt, using both listwise 
deletion and multiple imputation. The same variables 
were statistically significant in both the models using 
listwise deletion and multiple imputation, so it was 
decided to use the models that relied on listwise dele-
tion. An F-test of joint significance indicated that it 
was appropriate to analyze the results of the models 
(p < 0.001 in each case), and the test for serial correla-
tions indicated that cluster-robust standard errors were 
not needed as a safeguard against false-positive results. 
Multi-collinearity was not present within either fixed 
or random-effects models. The Hausman specification 
test (p < 0.001) indicated that the fixed effects model 
provided more consistent and efficient estimates as 
compared to the random effects model. Therefore, we 
analyzed the results of the fixed effects model.

Table 1  Descriptive statistics of included quantitative variables included in the labor-search model

n 25th Percentile Median 75th Percentile Range

Educational Debt 25,714 $0.00 $0.00 $39,187.20 $0 - $148,450.20

Age 26,984 32 42 52 27–62

Certifications 26,984 0 0 1 0–14

Income 21,280 $1,170.24 $76,142.03 $99,570.34 $0 - $146,427.00

Hours Worked Per Week 23,260 37 42 47 7–72

Expected Years until Retirement 20,484 15 25 35 2–60

Job Satisfaction (1 = very dissatisfied, 
4 = very satisfied)

23,864 3 4 4 1–4
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Model results
After performing listwise deletion and eliminating indi-
vidual records for which any study variables were miss-
ing, the fixed effects model included 5,141 observations 
from 3,516 individuals. Results of the fixed effects model 
are listed in Table 3, which includes the set of covariates 
included in the model. Gender and work status were both 
omitted in the model due to having little variability. Of 
note, of the 117 observations that were “involuntarily 
unemployed” in the sample, 81 (69.2%) occurred in 2020. 
The race/ethnicity categorical variable was not omitted, 
likely due to there being some variance among individu-
als represented within the dataset.

There were four statistically significant findings among 
the variables studied in relation to educational debt: pro-
fessional degree, hours worked per week, expected num-
ber of years until retirement, and job satisfaction. We 

tested for non-linear relationships for each of the statis-
tically significant variables by creating squared terms for 
each. F-tests for joint significance were run, and in each 
case, p < 0.001, indicating that the estimates from the 
fixed effects model were more precise with the nonlinear, 
squared terms included. Thus, prediction models pre-
sented are representative of the fixed effects model with 
the four squared terms for professional degree, hours 
worked per week, expected number of years until retire-
ment, and job satisfaction included.

Professional degree
The highest-earned professional degree was our first 
statistically significant variable, which had a coefficient 
of 0.279 (p = 0.009) with the log-transformed variable 
for educational debt. Professional degree was measured 
in an ordinal fashion (with 1 representing a bachelor’s 

Table 2  Educational debt by demographic characteristic

n Mean Educational 
Debt

25th Percentile Median 75th Percentile

Primary Work Setting

    Home Health 3,287 $17,508.40 $0.00 $0.00 $15,000.00

    Skilled Nursing 1,772 $25,374.96 $0.00 $0.00 $45,000.00

    Rehabilitation Facility 3,106 $37,131.95 $0.00 $999.00 $75,000.00

    Hospital, Inpatient 2,215 $28,503.39 $0.00 $0.00 $55,000.00

    Hospital, Outpatient 2,430 $30,959.85 $0.00 $0.00 $55,000.00

    Private Practice, Solo 1,515 $25,458.14 $0.00 $0.00 $45,000.00

    Private Practice, Group 3,540 $32,108.24 $0.00 $0.00 $55,000.00

    Academic Institution 656 $15,406.12 $0.00 $0.00 $5,000.00

Gender

    Male 4,281 $32,766.89 $0.00 $1,082.55 $59,746.84

    Female 11,916 $29,183.70 $0.00 $0.00 $48,883.78

Work Status

    Employed 23,737 $26,215.91 $0.00 $0.00 $50,383.54

    Voluntarily Unemployed 532 $14,316.31 $0.00 $542.61 $1,186.41

    Involuntarily Unemployed 117 $22,315.51 $0.00 $1,085.22 $16,294.59

    Retired 160 $797.54 $0.00 $0.00 $1,085.22

Professional Degree

    Baccalaureate Degree 5,432 $1,082.16 $0.00 $0.00 $0.00

    Master’s Degree 5,471 $9,903.20 $0.00 $0.00 $1,186.41

    Doctorate Degree 14,115 $45,242.47 $0.00 $5,857.08 $92,336.03

Age Group

    25–29 2,693 $72,974.11 $1,085.22 $81,472.97 $135,788.30

    30–34 4,664 $55,642.31 $0.00 $39,187.20 $114,062.20

    35–39 3,961 $33,025.86 $0.00 $1,186.41 $59,746.84

    40–44 3,591 $17,686.03 $0.00 $0.00 $27,157.66

    45–49 3,274 $8,934.26 $0.00 $0.00 $1,170.24

    50–54 2,733 $4,691.68 $0.00 $0.00 $1,085.22

    55–59 2,200 $3,092.39 $0.00 $0.00 $0.00

    60–64 2,598 $1,210.48 $0.00 $0.00 $0.00
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degree, and 3 representing the Doctor of Physical Ther-
apy (DPT)) and because the squared professional degree 
term resulted in a non-linear relationship, a graphical 
representation of the results is most accurate, as seen in 
Fig. 2a. This graph includes the inverse transformation of 
the predicted result for educational debt for ease of inter-
pretation. Physical therapists who earned a bachelor’s 
degree as their highest professional degree could expect a 

median debt of $7,023.38, while a physical therapist with 
a DPT could expect $70,403.62. This amounts to an infla-
tion-adjusted difference of $63,380.24 between a bache-
lors and a DPT, and that applies to any given set of values 
for each of the covariates included in the model.

We theorized that those in our sample who were 
younger in age were more likely to have obtained the 
DPT degree, as the DPT was first awarded in 1995, with 

Table 3  Results of the fixed effects model with educational debt as the dependent variable (n = 5,141)

a Indicates a squared, nonlinear covariate

*Indicates statistical significance at p < 0.05
** Indicates that the F-test for joint significance for the interaction term was statistically significant with p < 0.05

Variable Coefficient Std. err. p-value 95% Confidence Interval

Lower Bound Upper Bound

Age -0.010 0.01 0.14 -0.02 0.00

Gender [omitted]

Professional Degree 0.279 0.11 0.01* 0.07 0.49

Professional Degreea 0.229 0.19 0.23** -0.14 0.60

Interaction of Age and Professional Degree -0.017 0.02 0.30** -0.05 0.02

Number of Certifications 0.039 0.02 0.06 0.00 0.08

Ln(Income) -0.004 0.01 0.60 -0.02 0.01

Hours Worked Per Week 0.004 0.00 0.049* 0.00 0.01

Hours Worked Per Weeka -0.0001 0.00 0.20** 0.00 0.00

Expected Years Until Retirement 0.006 0.00 0.01* 0.00 0.01

Expected Years Until Retirementa -0.0002 0.00 0.27** 0.00 0.00

Job Satisfaction 0.048 0.02 0.04* 0.00 0.10

Job Satisfactiona -0.013 0.03 0.63** -0.07 -0.04

Interaction of Age and Job Satisfaction 0.005 0.01 0.27** -0.004 0.015

Interaction of Income and Job Satisfaction -1.259 1.79 0.48** -4.76 2.22

Work Status [omitted]

Primary Work Setting, compared with Home Health

    Skilled Nursing 0.094 0.09 0.29 -0.08 0.27

    Rehabilitation Facility 0.119 0.08 0.12 -0.03 0.27

    Hospital, Inpatient 0.006 0.09 0.95 -0.17 0.18

    Hospital, Outpatient 0.023 0.08 0.77 -0.13 0.18

    Private Practice, Solo 0.026 0.08 0.75 -0.14 0.19

    Private Practice, Group 0.092 0.08 0.23 -0.06 0.24

    Academic Institution -0.043 0.14 0.75 -0.31 0.23

Race or Ethnic Category, compared with American Indian or Alaska Native

    Asian 0.059 0.51 0.91 -0.95 1.07

    Black/African American 0.030 0.53 0.96 -1.01 1.07

    Hispanic 0.011 0.51 0.98 -0.98 1.00

    Native Hawaiian or Other Pacific Islander -0.253 0.62 0.68 -1.46 0.96

    Some Other Race 0.244 0.50 0.63 -0.74 1.22

    Two or More Races -0.029 0.43 0.95 -0.87 0.81

    White 0.178 0.46 0.70 -0.73 1.09

Year Surveyed, compared with 2016

    2018 -0.186 0.03 < 0.001* -0.25 -0.13

    2020 -0.403 0.03 < 0.001* -0.47 -0.34
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the full transition from a master’s degree to the DPT 
occurring from 1995 to 2015 [47]. Therefore, we tested 
for a possible interaction effect by creating a multiplica-
tive interaction term. This interaction term was created 
by multiplying the (1) age, (2) professional degree, and 
(3) squared professional degree variables and then run-
ning the fixed-effects model again with the interaction 
term added as a covariate. An F-test for joint significance 
yielded a p < 0.001, and the interaction term had a coeffi-
cient of -0.017. These results indicate an interaction effect 
between age and the professional degree obtained on 
educational debt, with younger physical therapists noting 
a stronger relationship between professional degrees and 
educational debt than older physical therapists.

Hours worked per week
The number of hours worked per week was also positively 
correlated with the log-transformed variable for educa-
tional debt (coefficient of 0.004, p = 0.049). The results 
indicate that, for a one-unit difference in the number of 
hours worked per week, log-transformed educational 
debt differed by 0.004. A graphical prediction model is 
presented in Fig.  2b and includes the squared term for 
number of hours worked per week. The inverse trans-
formation of the predicted result for educational debt is 
provided for ease of interpretation. Error bars represent 
25th and 75th percentiles for the estimates. The graph 

indicates that those who worked 40 h per week were esti-
mated to have $54,176.36 in educational debt, while those 
who had the habit of working an additional 10 h per week 
were estimated to have $55,603.42 in educational debt (a 
difference of $1,427.06), and that applies to any given set 
of values for each of the covariates included in the model.

Years until retirement
The expected number of years until retirement was also a 
statistically significant finding in the fixed effects model, 
with a coefficient of 0.006 (p = 0.013). For a one-unit dif-
ference in the expected number of years until retirement, 
log-transformed educational debt differed by 0.006. The 
graphical representation of this estimate, which includes 
the squared term for years until retirement, is repre-
sented in Fig. 2c and includes the inverse transformation 
of the predicted result for educational debt. A physi-
cal therapist who expects they will retire in 10 years is 
predicted to have $44,846.46 in inflation-adjusted edu-
cational debt, while a physical therapist who expects to 
retire in 30 years is predicted to have $54,339.14 in edu-
cational debt. This amounts to an estimated $9,492.68 of 
inflation-adjusted educational debt for 20 working years.

Job satisfaction
Job satisfaction was statistically significant and 
positively correlated with educational debt, with a 

Fig. 2  Fixed effects prediction model of therelationship between estimated profession-related educational debt and a highest-earned professional 
degree, b hours worked per week, c expectednumber of years until retirement, and d job satisfaction. Error barsrepresent 25th and 75th percentiles 
for the estimates
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coefficient of 0.048 (p = 0.042). However, when the 
squared interaction term for job satisfaction was 
entered into the fixed effects model, job satisfaction 
and educational debt became negatively correlated. 
This prediction is graphically represented in Fig.  2d 
and includes the inverse transformation of the pre-
dicted result for educational debt. The job satisfaction 
variable was ordinally ranked (1 indicating “Very Dis-
satisfied”, 4 indicating “Very Satisfied”). Those physical 
therapists who say they are very dissatisfied with their 
current job situation are predicted to have $72,402.78 
in profession-related education debt, while those who 
are very satisfied are predicted to have $50,011.09 in 
profession-related educational debt, a difference of 
$22,391.69.

We theorized that age might have an interaction 
effect on job satisfaction. Theoretically, either burnout 
from the profession could cause those who are older in 
age to have less job satisfaction, or larger amounts of 
educational debt that younger physical therapists have 
could lead to less job satisfaction. We therefore created 
a multiplicative interaction term by multiplying the 
following 3 variables: (1) age, (2) job satisfaction, and 
(3) the squared job satisfaction term. This new interac-
tion variable was then added back into the fixed effects 
model as an additional covariate. An F-test for joint sig-
nificance was run, with p < 0.001, indicating that there 
was an interaction effect between age and job satisfac-
tion on educational debt (coefficient = 0.005). This indi-
cates that those who were older in age saw a stronger 
relationship with job satisfaction on educational debt 
than those who were younger in age.

To adequately assess the Labor-Search Model as a 
viable theory of job choice among physical therapists 
in our study, we felt it was necessary to test for a pos-
sible interaction effect between income and job satis-
faction. A multiplicative interaction term was created 
by multiplying the job satisfaction variable and infla-
tion-adjusted income. That variable was then logged 
and added back into the model. The F-test for joint 
significance, with a p < 0.001, indicated that there was 
an interaction effect between income and job satisfac-
tion on educational debt (coefficient = -1.26). Those 
who had lower income noted a stronger negative 
relationship between their educational debt and job 
satisfaction.

The year surveyed was also statistically significant for 
both 2018 and 2020 (p < 0.001 in each case). This indi-
cates that there was a difference in the amount of edu-
cational debt reported in the dataset for both 2018 and 
2020, as compared with 2016. These results highlight 
the importance of controlling for time within a fixed 
effects model.

Discussion
We found an association between educational debt and 
several variables, including the professional degree 
obtained, number of hours worked per week, expected 
years until retirement, and job satisfaction among physi-
cal therapists. The fixed effects model accounted for 
omitted variable bias and controlled for age, race and eth-
nicity, and year of analysis. This model, therefore, allowed 
us to draw more robust conclusions about the results.

Building on our conceptual framework
The results of our study add to existing literature on the 
effects of educational debt on reservation wages for phys-
ical therapists, as defined in the Labor-Search Model. 
Higher amounts of educational debt among physical 
therapists appeared to be associated with higher profes-
sional degree obtainment, lower levels of job satisfaction, 
working more hours weekly, and a longer time horizon 
until retirement. Though income by itself was not a statis-
tically significant variable, income did interact with edu-
cational debt in our model. This finding adds nuance to 
the Labor-Search Model [30], as those with lower levels 
of income had a stronger negative relationship between 
their educational debt and satisfaction with their current 
employment situation.

Descriptive statistics from our study highlight several 
trends that are relevant to the Labor-Search Model, such 
as the increasing amount of educational debt for those 
who are younger and who have a higher level of educa-
tional degree attainment [48, 49]. These results, while 
not surprising, are important for understanding the labor 
market. For example, those in the 25–29 age group had 
a median of $81,472.97 additional inflation-adjusted dol-
lars in existing educational debt in comparison to those 
in the 40–44 age group, who had $0 in educational debt. 
While some of that difference in educational debt is that 
those in the 40–44 age group had more working years to 
pay off educational debt, a major contributor is the higher 
cost of education in general. The average total cost of a 
physical therapist program in the United States in 2000 
was $18,013 for a public institution and $50,556 for a pri-
vate institution [50], while in 2020 those numbers had 
grown to $69,418 for a public institution and $118,865 
for a private institution [51].

Also contributing to the rising cost of education is the 
increased value of the professional degree. Additional 
time within the higher education system has resulted in 
rising tuition costs. To achieve their personal, economic, 
and professional goals, students are increasingly faced 
with higher educational debt to obtain a professional 
healthcare degree [15, 16]. The results of our study sug-
gest that physical therapists are handling the cost of this 
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degree through a higher volume of work, and lower job 
satisfaction is related to higher debt loads.

Of note, the number of specialty certifications a physi-
cal therapist obtained was not found to be statistically 
significantly correlated with profession-related educa-
tional debt. Counter to prior literature [17, 32–34, 52], 
our results indicate that educational debt may not be a 
deterrent for physical therapists in choosing to pursue a 
specialty certification. Based on our results, it is unclear 
whether some physical therapists might choose to pursue 
a specialty to raise their human capital or enhance their 
income.

Professional degree
Physical therapists with a bachelor’s degree or master’s 
degree were more likely to have obtained their physi-
cal therapy degrees many years ago, as compared with 
the DPT, and thus would be assumed to have less edu-
cational debt. However, the model controlled for age of 
the respondent and adjusted educational debt to the 2022 
consumer price index. Therefore, results indicate the 
magnitude of difference between the cost of obtaining 
higher degrees for this population (an inflation-adjusted 
difference of $63,380.24 between a bachelors and a DPT), 
and that applies to any given set of values for each of the 
covariates included in the model.

The physical therapist profession felt that the tran-
sition to a DPT was an important step in gaining the 
ability to serve society through autonomous physical 
therapist practice [47, 53]. However, the shift to a DPT 
may have had the unintended consequence of adding to 
the debt burden of new professionals. Some have cited 
that the advent of accelerated DPT programs provides 
a way to lessen this debt burden [54]. Additional ways 
to lower the cost of education are needed. These may 
include paid clinical education experiences, including 
having students complete year-long clinical experiences 
[55] in which the latter half of the experience is paid. 
CAPTE could consider limiting the number of credit 
hours a program requires for awarding the DPT. Uni-
versities could alternatively provide additional graduate 
assistantship options or expand programs such as Public 
Service Loan Forgiveness [56].

Volume of work
Our model indicates a positive correlation between pro-
fession-related educational debt and how much physi-
cal therapists worked per week, as well as the number 
of years in which they expect to retire. This amounted 
to a difference of nearly $1,500 of inflation-adjusted debt 
for each additional 10 working hours per week, and that 
applies to any given set of values for each of the covari-
ates included in the model. Based on these model results, 

students should be wary of taking out more than the nec-
essary dollar amount to pay for their education. Though 
additional research is needed, it does appear that physical 
therapists who have higher educational debt are working 
more hours and with a longer time horizon, presumably 
to pay off their educational debt.

To assist students with addressing these issues, univer-
sities should continue to strive for additional cost trans-
parency and return on investment. It can be difficult 
for prospective students to decipher the distinctions in 
cost between a 3-year public institution, a 2-year private 
hybrid program, and a 6-year Bachelor’s + DPT option. 
Meeting with financial planners and financial aid counse-
lors before a program starts as well as during a program 
could be helpful in planning for the types and amount of 
student loan debt needed for cost of living [57, 58]. Prior 
literature suggests that education on financial manage-
ment on campus can be helpful in improving students’ 
financial well-being [58]. Clinical education consortia 
should cooperate among their institutions to control 
costly student travel requirements during clinical edu-
cation experiences. Institutions could steer students 
towards those post-graduation job opportunities that 
forgive or reduce student debt, such as those through the 
Indian Health Service or the Armed Services. Further, it 
is incumbent upon us as professionals to continue to be 
advocates of higher education policy that mitigates edu-
cational debt.

Job satisfaction
We correctly predicted that those with more educational 
debt would have lower levels of job satisfaction. Prior 
literature indicates that those with higher debt may rate 
life satisfaction lower [18]. Increased debt also appears 
to have produced a similar trend with job satisfaction. 
This trend is concerning, as it suggests that educational 
debt may be a factor in burnout from the profession. 
This would be in keeping from prior literature on medi-
cal trainees [59, 60], emergency medicine physicians [61], 
and physiatrists [58].  Of note, most physical therapists 
in the data set reported being “Very Satisfied” with their 
current job situation (Table 2). This finding is in keeping 
with other sources, which indicate relatively high levels 
of job satisfaction among physical therapists, particularly 
those who pursue residency and fellowship training [59].

There may be greater dissatisfaction by physical ther-
apists who have been in the workplace longer, which is 
supported by the observed interaction effect, which 
demonstrated a stronger relationship between debt and 
job satisfaction for those who are older in age. It is pos-
sible that the educational debt burden by the healthcare 
workforce takes its toll on individuals as they progress 
further into their career. Healthcare and educational 
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policymakers must consider these factors, as our results 
suggest greater job dissatisfaction for physical thera-
pists who have more debt at older ages. Considering 
the alarming rate with which educational debt is rising 
among newly graduating physical therapists, one would 
expect much poorer job satisfaction and retention within 
the profession in the next 20 years.

The Labor-Search Model suggests that either assis-
tance with paying off educational debt or mitigating the 
effects of increasing higher education costs may improve 
the long-term job satisfaction, or non-wage amenities in 
general, for the physical therapist workforce. High educa-
tional debt among physical therapists and low job satis-
faction may impact patient care. Though further research 
is needed, some studies have suggested an inverse rela-
tionship between patient satisfaction and burnout 
[62], but positive associations between burnout and med-
ical malpractice [63].

Limitations
Because prediction models from this study created a 
singular point prediction within a heterogenous sam-
ple, caution should be taken when interpreting predic-
tions literally. What is important is the significant trend 
and strength of the findings regarding the increase 
in predicted educational debt with additional degree 
obtainment, increased volume of work, and lower job 
satisfaction.

Our data include physical therapists who renewed a 
license in one state from 2014 to 2020 and may therefore 
not be generalizable to the entire population of physical 
therapists in the United States. Additional research is 
needed in the US, in international contexts, and among 
other health professions to determine the generalizabil-
ity of the Labor-Search Model. Further, the participants 
within the study may not be fully representative of physi-
cal therapists within the Commonwealth of Virginia, let 
alone PTs in the United States. Roughly 40% of our sam-
ple worked primarily in an outpatient practice (Hospital, 
Outpatient; Private Practice, Solo; and Private Practice, 
Group combined). A WebPT survey of 6,647 physical 
therapists nationwide estimated the proportion of outpa-
tient physical therapist practitioners in the same settings 
to be closer to 74.4% [60], while 2017 member data from 
the APTA indicated that 53.1% of physical therapists 
worked in an outpatient setting [61].

The educational debt variable did not include debt 
accrued outside of profession-related activities, so it 
did not include debt that physical therapists may have 
incurred from their undergraduate education, which 
would likely also impact their workforce choices. We 
were constrained by the availability of data in the data-
set. This is a limitation of our model, as the Labor-Search 

Model would theoretically apply to educational debt 
accrued from all undergraduate, graduate, and profes-
sional degrees. It is possible that the Labor-Search Model 
would also be predictive of the impacts of assets more 
broadly, including familial wealth, investments, home 
mortgage, and credit card debt. Further research is war-
ranted in this area.

The use of only profession-related educational debt in 
the present study would explain the discrepancy between 
the educational debt values in our study and the reported 
educational debt from survey studies conducted by prior 
authors in the field [10, 11, 15, 16]. There is also less 
potential of selection bias from the present study design 
as compared to a survey study. Those who respond to a 
survey on educational debt are more likely to have edu-
cational debt, which may also help to explain the lower 
values of educational debt in our panel data.

The certification variable did not distinguish between 
APTA Specialist Certification or other profession-related 
certifications. It is therefore unknown whether some cer-
tifications may prove to be more of a barrier to obtain 
than others due to their cost. Further, our data did not 
include information regarding physical therapist resi-
dency or fellowship training. Because physical therapists 
who pursue such training can incur temporarily reduced 
income or higher costs, additional research should study 
the association between educational debt and ones’ deci-
sions to pursue residency or fellowship training.

Our future
The present data indicate that currently, physical thera-
pists are generally very satisfied with their current job 
situation. At the same time, early career physical thera-
pists face a high level of educational debt that falls below 
the value of other health professions degrees [11]. The 
physical therapist profession must advocate for solu-
tions to contain the rising cost of educational debt, least 
the younger portion of the workforce face pressure to 
increase their work volumes to an unsustainable level and 
experience a decline in job satisfaction. Future research 
should focus on effective ways to mitigate educational 
debt in the current economic environment.

Conclusion
Those with higher levels of profession-related educa-
tional debt tend to have the DPT degree and lower job 
satisfaction, but also have the work habit of working 
more hours per week and have a longer time horizon 
until retirement. Income and job satisfaction demon-
strated an interaction effect on educational debt, such 
that those with lower levels of income had a stronger, 
negative relationship between their debt and job satis-
faction, as compared to those with higher income. There 
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does not appear to be an association between educational 
debt and the number of specialty certifications a physi-
cal therapist pursues, or the setting in which a physical 
therapist works. These results have important implica-
tions on the physical therapist workforce, particularly as 
they relate to the volume of work and job satisfaction that 
professions may face in the coming years.

Abbreviations
APTA	� American Physical Therapy Association
US	� United States
VDOE	� Virginia Department of Education
VDHP	� Virginia Department of Health Professions
VLDS	� Virginia Longitudinal Data System

Acknowledgements
Not applicable.

Authors’ contributions
TD collected and analyzed the data from VLDS. TD, EJH, and EPM collaborated 
on study design, data interpretation, and manuscript writing. All authors 
reviewed the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets generated and analyzed for the current study are available 
through the Virginia Longitudinal Data System. VLDS provides authorized 
researchers with a secure access to data records. https://​vlds.​virgi​nia.​gov/​
insig​hts.

Declarations

Ethics approval and consent to participate
The Tufts Health Sciences Institutional Review Board reviewed this study 
protocol and determined that it was not involving human subjects as defined 
by DDHS and FDA regulations. IRB ID: STUDY00001551, hence the ethical 
approval and informed consent for the study was waived by the Tufts Health 
Sciences Institutional Review Board. All methods were performed in accord-
ance with the relevant guidelines pertaining to the Tufts Health Sciences 
Institutional Review Board.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 30 January 2023   Accepted: 15 June 2023

References
	1.	 Childs JD, Benz LN, Arellano A, Briggs AA, Walker MJ. Challenging 

assumptions about the future supply and demand of physical thera-
pists in the United States. Phys Ther. 2022;102:1–5. https://​doi.​org/​10.​
1093/​ptj/​pzab2​39.

	2.	 Deusinger SS, Landers MR. Storm clouds on the horizon: the 3 perils of 
unconstrained academic growth in physical therapist education. Phys 
Ther. 2022;102:1–6. https://​doi.​org/​10.​1093/​ptj/​pzac0​46.

	3.	 Occupational outlook handbook, physical therapists. Bureau of Labor 
Statistics, US Department of labor. 2022. https://​www.​bls.​gov/​ooh/​healt​
hcare/​physi​cal-​thera​pists.​htm#​tab-6 Accessed 26 Aug 2022.

	4.	 APTA Physical Therapy Workforce Analysis: A report from the American 
Physical Therapy Association. 2020. https://​www.​apta.​org/​conte​ntass​ets/​
5997b​fa5c8​504df​789fe​4f1c0​1a717​eb/​apta-​ptwor​kforc​erepo​rt2021.​pdf. 
Accessed 26 Aug 2022.

	5.	 Jette DU. Physical therapist student loan debt. Phys Ther. 
2016;96(11):1685–8.

	6.	 Impact of COVID-19 on the physical therapy profession: A report from 
the American Physical Therapy Association. American Physical Therapy 
Association. 2020. https://​www.​med.​unc.​edu/​healt​hscie​nces/​physi​cal/​
schoo​lbase​dpt/​wp-​conte​nt/​uploa​ds/​sites/​662/​2021/​03/​impact-​of-​covid-​
19-​on-​physi​cal-​thera​py-​profe​ssion.​pdf. Accessed 26 Aug 2022.

	7.	 Grabowski DC, Joynt Maddox KE. Postacute care preparedness for COVID-
19: thinking ahead. JAMA. 2020;323(30):2007–8. https://​doi.​org/​10.​1001/​
jama.​2020.​4686.

	8.	 Keeney T. Physical therapy in the COVID-19 pandemic: forging a para-
digm shift for Rehabilitation in Acute Care. Phys Ther. 2020;100(8):1265–7. 
https://​doi.​org/​10.​1093/​ptj/​pzaa0​97.

	9.	 Bureau of Labor Statistics, U.S. Department of Labor, The Economics Daily, 
College tuition and fees increase 63% since January 2006. https://​www.​
bls.​gov/​opub/​ted/​2016/​colle​ge-​tuiti​on-​and-​fees-​incre​ase-​63-​perce​nt-​
since-​janua​ry-​2006.​htm. Accessed 20 Oct 2022.

	10.	 Berry JW. A national survey of student loan debt accrued by doctor of 
physical therapy students. J Phys Therapy Educ. 2021;35(1):12–8.

	11.	 Shields RK, Dudley-Javoroski S. Physiotherapy education is a good 
financial investment, up to a certain level of student debt: an inter-pro-
fessional economic analysis. J Physiother. 2018;64(3):183–91. https://​doi.​
org/​10.​1016/j.​jphys.​2018.​05.​009.

	12.	 Cain J, Campbell T, Congdon HB, Hancock K, Kaun M, Lockman PR, Evans 
RL. Complex issues affecting student pharmacist debt. Am J Pharm Educ. 
2014;78(7).

	13.	 Cain J, Campbell T, Congdon HB et al. Pharmacy student debt and return 
on investment of a pharmacy education: issues for the academy. Am J 
Pharm Educ. 2014;78(1):Article 5.

	14.	 Hamann RA, Jeffery C, Miller AA. Physician assistant educational debt: 
results from two surveys. AAPA Poster Session Abstract, AAPA. J Am Acad 
Physician Assistants. 2016;14–8. https://​doi.​org/​10.​1097/​01.​JAA.​00004​
90099.​68228.​95.

	15.	 Pabian PS, King KP, Tippett S. Student debt in professional doctoral health 
care disciplines. J Phys Therapy Educ. 2018;32(2):159–68.

	16.	 Ambler SB. The debt burden of entry-level physical therapists. Phys Ther. 
2020;100(4):591–9.

	17.	 Dickson T, Mulligan EP, DeVahl J. The toll of student debt: stress among 
health professions students and the promising role of financial self-
efficacy on career choices. J Phys Therapy Educ. 2020;34(4):339–46.

	18.	 Kim J, Chatterjee S. Student loans, health, and life satisfaction of US 
households: evidence from a panel study. J Fam Econ Iss. 2019;40:36–50. 
https://​doi.​org/​10.​1007/​s10834-​018-​9594-3.

	19.	 Thompson K, Coon J, Handford L. Financing physical therapy doctoral 
education: methods used by entry-level students and the financial 
impact after graduation. J Allied Health. 2011;40(40):169–73.

	20.	 Loria K. Financial literacy and the new DPT grad. PT in Motion 2017;34–40. 
http://​www.​apta.​org/​PTinM​otion/​2017/2/​Featu​re/​Finan​cialL​itera​cy/. 
Accessed 7 June 2019.

	21.	 Rothstein J, Rouse CE. Constrained after college: student loans and early-
career occupational choices. J Public Econ. 2011;95:149–63.

	22.	 Pisaniello MS, Asahina AT, Bacchi S, Wagner M, Perry SW, Wong ML, 
Licinio J. Effect of medical student debt on mental health, academic 
performance and specialty choice: a systematic review. BMJ Open. 
2019;9:e029980. https://​doi.​org/​10.​1136/​bmjop​en-​2019-​029980.

	23.	 Tonkin P. Effect of rising medical student debt on residency specialty 
selection at the University of Minnesota. Minn Med. 2006;89(6):46–749.

	24.	 Gillies D. Human Capital Theory in Education. In: Peters MA, editor. 
Encyclopedia of Educational Philosophy and Theory. Singapore: Springer; 
2017. https://​doi.​org/​10.​1007/​978-​981-​287-​588-4_​254.

	25.	 Diebolt C, Hippe R. The long-run impact of human capital on innova-
tion and economic development in the regions of Europe. Appl Econ. 
2019;51(5):542–63. https://​doi.​org/​10.​1080/​00036​846.​2018.​14958​20.

https://vlds.virginia.gov/insights
https://vlds.virginia.gov/insights
https://doi.org/10.1093/ptj/pzab239
https://doi.org/10.1093/ptj/pzab239
https://doi.org/10.1093/ptj/pzac046
https://www.bls.gov/ooh/healthcare/physical-therapists.htm#tab-6
https://www.bls.gov/ooh/healthcare/physical-therapists.htm#tab-6
https://www.apta.org/contentassets/5997bfa5c8504df789fe4f1c01a717eb/apta-ptworkforcereport2021.pdf
https://www.apta.org/contentassets/5997bfa5c8504df789fe4f1c01a717eb/apta-ptworkforcereport2021.pdf
https://www.med.unc.edu/healthsciences/physical/schoolbasedpt/wp-content/uploads/sites/662/2021/03/impact-of-covid-19-on-physical-therapy-profession.pdf
https://www.med.unc.edu/healthsciences/physical/schoolbasedpt/wp-content/uploads/sites/662/2021/03/impact-of-covid-19-on-physical-therapy-profession.pdf
https://www.med.unc.edu/healthsciences/physical/schoolbasedpt/wp-content/uploads/sites/662/2021/03/impact-of-covid-19-on-physical-therapy-profession.pdf
https://doi.org/10.1001/jama.2020.4686
https://doi.org/10.1001/jama.2020.4686
https://doi.org/10.1093/ptj/pzaa097
https://www.bls.gov/opub/ted/2016/college-tuition-and-fees-increase-63-percent-since-january-2006.htm
https://www.bls.gov/opub/ted/2016/college-tuition-and-fees-increase-63-percent-since-january-2006.htm
https://www.bls.gov/opub/ted/2016/college-tuition-and-fees-increase-63-percent-since-january-2006.htm
https://doi.org/10.1016/j.jphys.2018.05.009
https://doi.org/10.1016/j.jphys.2018.05.009
https://doi.org/10.1097/01.JAA.0000490099.68228.95
https://doi.org/10.1097/01.JAA.0000490099.68228.95
https://doi.org/10.1007/s10834-018-9594-3
http://www.apta.org/PTinMotion/2017/2/Feature/FinancialLiteracy/
https://doi.org/10.1136/bmjopen-2019-029980
https://doi.org/10.1007/978-981-287-588-4_254
https://doi.org/10.1080/00036846.2018.1495820


Page 13 of 13Dickson et al. BMC Medical Education          (2023) 23:459 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	26.	 Burgess S. (2016). Human capital and education: The state of the art in 
the economics of education. Retrieved from https://​www.​iza.​org/​publi​
catio​ns/​dp/​9885/​human-​capit​al-​and-​educa​tion-​the-​state-​of-​the-​art-​in-​
the-​econo​mics-​of-​educa​tion.

	27.	 Littler J. Against meritocracy: culture, power, and myths of mobility. New 
York: Routledge; 2018.

	28.	 Paulsen MB. The economics of human capital and investment in higher 
education. In: Paulsen MB, Smart JC, editors. The Finance of Higher 
Education: theory, Research, Policy, and practice. New York, NY: Agathon 
Press; 2001.

	29.	 Luo M, Mongey S, National Bureau of Economic Research. Assets and job 
choice: student debt, wages and amenities. 2019. Working Paper 25801. 
https://​www.​nber.​org/​system/​files/​worki​ng_​papers/​w25801/​w25801.​
pdf. Accessed 24 Oct 2022.

	30.	 Marginson S. Limitations of human capital theory. Stud High Educ. 
2019;44(2):287–301. https://​doi.​org/​10.​1080/​03075​079.​2017.​13598​23.

	31.	 Daniels GE, Smythe A. Student debt and labor market outcomes. Am 
Economic Association Papers Proc. 2019;109:171–5. https://​doi.​org/​10.​
1257/​pandp.​2019.​1087.

	32.	 Kavolus JJ, Matson AP, Byrd WA, Brigman BE. Factors influencing ortho-
pedic surgery residents’ choice of subspecialty fellowship. Orthopedics. 
2017;40:e820–4.

	33.	 Nguyen J, Song E, Liu MA, Lee PK, Truong S. Student loan burden and its 
impact on career decisions in dermatology. Cutis. 2017;100:436–41.

	34.	 Nicholson S, Vujicic M, Wanchek T, Ziebert A, Menezes A. The effect 
of education debt on dentists’ career decisions. J Am Dent Assoc. 
2015;146:800–7.

	35.	 The Virginia Longitudinal Data System (VLDS). http://​vlds.​virgi​nia.​gov/. 
Accessed 26 Aug 2022.

	36.	 Healthcare workforce data center. Virginia Department of Health Profes-
sions. https://​www.​dhp.​virgi​nia.​gov/​Publi​cReso​urces/​Healt​hcare​Workf​
orceD​ataCe​nter/. Accessed 26 Aug 2022.

	37.	 HWDC Methodology. Healthcare workforce data center. Virginia Depart-
ment of Health Professions. Accessed 26 Aug 2022. https://​www.​dhp.​virgi​
nia.​gov/​media/​dhpweb/​docs/​hwdc/​Metho​dology_​Gloss​ary.​pdf.

	38.	 Historical consumer price index for all urban consumers (CPI-U): U.S. city 
average, all items, by month. Bureau of Labor Statistics. December 2022. 
https://​www.​bls.​gov/​cpi/​tables/​suppl​ement​al-​files/​histo​rical-​cpi-u-​
202212.​pdf Accessed 23 Jan 2020.

	39.	 Dickson T, Taylor B, Zafereo J. Characteristics of professional physical 
therapist faculty and doctor of physical therapy programs, 2008–2017: 
influences on graduation rates and first-time National Physical Therapy 
examination pass rates. Phys Ther. 2020;100(11):1930–47. https://​doi.​org/​
10.​1093/​ptj/​pzaa1​48.

	40.	 Dickson T, Deschenes B, Gleeson P, Zafereo J. Impact of faculty and 
programmatic resources on the proportion of academic doctoral 
degrees in professional physical therapist education programs. Phys Ther. 
2021;101(4):pzab030. https://​doi.​org/​10.​1093/​ptj/​pzab0​30.

	41.	 Cameron AC, Trivedi PK. Microeconometrics using Stata: revised edition. 
StataCorp LP: College Station, TX; 2010.

	42.	 Zhang L, Ehrenberg RG. Faculty employment and R&D expenditures at 
research universities. Econ Educ Rev. 2010;29:329–37.

	43.	 Hausman specification test. Stata manual. 2016. http://​www.​stata.​com/​
manua​ls13/​rhaus​man.​pdf. Accessed 26 Aug 2022.

	44.	 StataCorp. Stata Statistical Software: release 15. College Station. TX: Stata-
Corp, LLC; 2017.

	45.	 Pepinsky TB. A note on listwise deletion versus multiple imputation. 
Political Anal. 2018;26:480–8. https://​doi.​org/​10.​1017/​pan.​2018.​18.

	46.	 Remove collinear variables. Stata base reference manual. 2013. https://​
www.​stata.​com/​manua​ls13/p_​rmcoll.​pdf. Accessed 6 July 2020.

	47.	 Plack MM, Wong CK. The evolution of the Doctorate of Physical Therapy: 
moving beyond the controversy. J Phys Ther Educ 2022;16(1):48–59. doi: 
https://​doi.​org/​10.​1097/​00001​416-​20020​1000-​00008.

	48.	 Webber KL, Burns R. Increases in graduate student debt in the US: 
2000 to 2016. Res High Educ. 2021;62:709–32. https://​doi.​org/​10.​1007/​
s11162-​020-​09611-x.

	49.	 Belasco AS, Trivette MJ, Webber KL. Advanced degrees of debt: analyzing 
the patterns and determinants of graduate student borrowing. Rev High 
Educ. 2014;37(4):469–97. https://​doi.​org/​10.​1353/​rhe.​2014.​0030.

	50.	 2002 fact sheet: physical therapist education programs. American Physi-
cal Therapy Association. 2002. https://​www.​capte​online.​org/​globa​lasse​

ts/​capte-​docs/​aggre​gate-​data/​archi​ve/​pts/​capte​ptagg​regat​edata_​2003.​
pdf. Accessed 24 Oct 2022.

	51.	 2020 physical therapist education programs fact sheet. Commission on 
Accreditation in Physical Therapy Education. 2020. https://​www.​capte​
online.​org/​globa​lasse​ts/​capte-​docs/​aggre​gate-​data/​2020-​2021-​aggre​
gate-​pt-​progr​am-​and-​salary-​data.​pdf. Accessed 24 Oct 2022.

	52.	 Frintner MP, Mulvey HJ, Pletcher BA, Olson LM. Pediatric resident debt and 
career intentions. Pediatrics. 2013;131:312–8.

	53.	 Threlkeld AJ, Jensen GM, Brasic Royeen C. The clinical doctorate: a 
framework for analysis in physical therapist education. Phys Ther. 
1999;79(6):567–81. https://​doi.​org/​10.​1093/​ptj/​79.6.​567.

	54.	 Student Debt Task Force Final Recommendations Report. American 
Physical Therapy Association: Education Leadership Partnership. 2020. 
https://​www.​utc.​edu/​sites/​defau​lt/​files/​2020-​12/​elp-​stude​nt-​debt-​task-​
force-​report.​pdf. Accessed 29 Aug 2022.

	55.	 West CP, Shanafelt TD, Kolars JC. Quality of Life, Burnout, Educational 
Debt, and Medical Knowledge among Internal Medicine residents. JAMA. 
2011;306(9):952–60. https://​doi.​org/​10.​1001/​jama.​2011.​1247.

	56.	 Royce TJ, Davenport KT, Dahle JM. A burnout reduction and wellness 
strategy: personal financial health for the medical trainee and early career 
radiation oncologist. Practical Radiation Oncology. 2019;9(4):231–8. 
https://​doi.​org/​10.​1016/j.​prro.​2019.​02.​015.

	57.	 Stehman CR, Testo Z, Gershaw RS, Kellogg AR, Burnout. Drop out, 
suicide: physician loss in Emergency Medicine, Part I. West J Emerg Med. 
2019;20(3):485–94. https://​doi.​org/​10.​5811/​westj​em.​2019.4.​40970.

	58.	 Verduzco-Gutierrez M, Larson AL, Capizzi AN, Bean AC, Zafonte RD, 
Odonkor CA, Bosques G, Silver JK. How physician compensation and 
educational debt affects financial stress and burnout: a survey study of 
women in physical medicine and rehabilitation. PM&R. 2021;13(8):836–
44. https://​doi.​org/​10.​1002/​pmrj.​12534.

	59.	 Briggs MS, Weber MD, Olson-Kellog B, DeWitt JJ, Hensley CP, Harrington 
KL, Kidder MS, Farrell JP, Tichenor CJ. Factors contributing to physical 
therapists’ job and career satisfaction in the United States: results from a 
national survey. J Phys Therapy Educ. 2022;36(3):232–41.

	60.	 The state of rehab therapy. WebPT. 2022. https://​www.​webpt.​com/​downl​
oads/​state-​of-​rehab-​thera​py-​2022/. Accessed 26 Aug 2022.

	61.	 Physical therapist member demographic profile: 2016-2017. American 
Physical Therapy Association. 2017. https://​www.​apta.​org/​your-​career/​
caree​rs-​in-​physi​cal-​thera​py/​workf​orce-​data/​physi​cal-​thera​pist-​demog​
raphic-​profi​le. Accessed 29 Aug 2022.

	62.	 Weng HC, Hung CM, Liu YT, Cheng YJ, Yen CY, Chang CC, et al. Associa-
tions between emotional intelligence and doctor burnout, job satisfac-
tion and patient satisfaction. Med Educ. 2011;45:835–42. https://​doi.​org/​
10.​1111/j.​1365-​2923.​2011.​03985.x.

	63.	 Chen KY, Yang CM, Lien CH, Chiou HY, Lin MR, Chang HR, et al. Burnout, 
job satisfaction, and medical malpractice among physicians. Int J Med 
Sci. 2013;10(11):1471–8. https://​doi.​org/​10.​7150/​ijms.​6743.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.iza.org/publications/dp/9885/human-capital-and-education-the-state-of-the-art-in-the-economics-of-education
https://www.iza.org/publications/dp/9885/human-capital-and-education-the-state-of-the-art-in-the-economics-of-education
https://www.iza.org/publications/dp/9885/human-capital-and-education-the-state-of-the-art-in-the-economics-of-education
https://www.nber.org/system/files/working_papers/w25801/w25801.pdf
https://www.nber.org/system/files/working_papers/w25801/w25801.pdf
https://doi.org/10.1080/03075079.2017.1359823
https://doi.org/10.1257/pandp.2019.1087
https://doi.org/10.1257/pandp.2019.1087
http://vlds.virginia.gov/
https://www.dhp.virginia.gov/PublicResources/HealthcareWorkforceDataCenter/
https://www.dhp.virginia.gov/PublicResources/HealthcareWorkforceDataCenter/
https://www.dhp.virginia.gov/media/dhpweb/docs/hwdc/Methodology_Glossary.pdf
https://www.dhp.virginia.gov/media/dhpweb/docs/hwdc/Methodology_Glossary.pdf
https://www.bls.gov/cpi/tables/supplemental-files/historical-cpi-u-202212.pdf
https://www.bls.gov/cpi/tables/supplemental-files/historical-cpi-u-202212.pdf
https://doi.org/10.1093/ptj/pzaa148
https://doi.org/10.1093/ptj/pzaa148
https://doi.org/10.1093/ptj/pzab030
http://www.stata.com/manuals13/rhausman.pdf
http://www.stata.com/manuals13/rhausman.pdf
https://doi.org/10.1017/pan.2018.18
https://www.stata.com/manuals13/p_rmcoll.pdf
https://www.stata.com/manuals13/p_rmcoll.pdf
https://doi.org/10.1097/00001416-200201000-00008
https://doi.org/10.1007/s11162-020-09611-x
https://doi.org/10.1007/s11162-020-09611-x
https://doi.org/10.1353/rhe.2014.0030
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/archive/pts/capteptaggregatedata_2003.pdf
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/archive/pts/capteptaggregatedata_2003.pdf
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/archive/pts/capteptaggregatedata_2003.pdf
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/2020-2021-aggregate-pt-program-and-salary-data.pdf
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/2020-2021-aggregate-pt-program-and-salary-data.pdf
https://www.capteonline.org/globalassets/capte-docs/aggregate-data/2020-2021-aggregate-pt-program-and-salary-data.pdf
https://doi.org/10.1093/ptj/79.6.567
https://www.utc.edu/sites/default/files/2020-12/elp-student-debt-task-force-report.pdf
https://www.utc.edu/sites/default/files/2020-12/elp-student-debt-task-force-report.pdf
https://doi.org/10.1001/jama.2011.1247
https://doi.org/10.1016/j.prro.2019.02.015
https://doi.org/10.5811/westjem.2019.4.40970
https://doi.org/10.1002/pmrj.12534
https://www.webpt.com/downloads/state-of-rehab-therapy-2022/
https://www.webpt.com/downloads/state-of-rehab-therapy-2022/
https://www.apta.org/your-career/careers-in-physical-therapy/workforce-data/physical-therapist-demographic-profile
https://www.apta.org/your-career/careers-in-physical-therapy/workforce-data/physical-therapist-demographic-profile
https://www.apta.org/your-career/careers-in-physical-therapy/workforce-data/physical-therapist-demographic-profile
https://doi.org/10.1111/j.1365-2923.2011.03985.x
https://doi.org/10.1111/j.1365-2923.2011.03985.x
https://doi.org/10.7150/ijms.6743

	Impacts of educational debt on physical therapist employment trends
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Conceptual framework

	Methods
	Statistical analysis

	Results
	Model results
	Professional degree
	Hours worked per week
	Years until retirement
	Job satisfaction


	Discussion
	Building on our conceptual framework
	Professional degree
	Volume of work
	Job satisfaction
	Limitations
	Our future

	Conclusion
	Acknowledgements
	References


